Abstract-In the new era of wireless communication, Wireless Local Area Network has emerged as one of the key players in the wireless communication family. It is now a trend to develop the WLAN in various colleges and office campuses for increasing productivity and quality of goods. There are many obstacles when deploying WLAN, which demands seamless indoor handover. The objective of the work reported here is to develop modeling tools using QUALNET 5.0 simulation design tool for performance optimization of WLAN access points. To predict the signal strength and interference in a WLAN system, propagation model has been used.
I. INTRODUCTION
The popularity of IEEE 802.11 based wireless LAN has increased substantially in recent years. WLAN networks have become very popular means for providing a wireless networking facility for home users, educational institutions, companies etc. due to their ease of installation and their high data rate provision, apart from providing, although limited, mobility to users. Most of today's WLAN systems operate in the unlicensed 2.4 GHz band and follow the IEEE 802.11b standard, which is a wireless extension of the Ethernet standard and allows data rates up to 11 Mbps [2] .
If the APs are placed too far apart, they will generate a coverage gap, but if they are too close to each other, this will lead to excessive co-channel interferences and increases the cost unnecessary. In this paper, we present methods to determine location in such a WLAN. For the indoor environment, there are two types of elements; namely static and dynamic elements. The static elements are such as natural and manmade materials. The dynamic element comprises of moving objects [3] . In an indoor environment, additional parameters must be considered, such as reflection, wall penetration, how fast the channel changes and etc.
The capability of QUALNET to simulate this indoor environment scenario close to the real situation condition motivates us to employ this software to further the study on RF indoor characteristics. This paper is organized as follows: Section II presents the indoor path loss. Notations are given in section III. Section IV presents the mathematical model description and path loss model. Section V shows the algorithm of the access point's calculation. Section VI shows the comparison of various models. Section VII describes the method of testing. Section VIII shows the results. Finally, section IX gives the conclusion.
II. INDOOR PATH LOSS
Path Loss or attenuation of RF signals occurs naturally with distance. Obstacles between the transmitter and receiver also attenuate signals. The amount of attenuation varies with the frequency of the RF signal and the obstructing materials type and density [6] . Generally speaking, the lower the frequency of transmission the better the signal will travel through the air and through objects as shown in figure-1.
Indoor propagation mechanism needs to overcome three specific main electromagnetic wave phenomena, namely the reflection, diffraction and scattering. These phenomena may occur and degrade the signal strength quality of the WLAN network. The distance between transmitter and receiver is shorter due to high attenuation caused by the internal walls & furniture and often also because of the lower transmitter power. The short distance implies shorter delay of echoes and consequently a lower delay spread. 
The aforementioned problem can be modeled as an optimization problem for which the objective function is to minimize the path loss. Mathematically it may be given as:
(1) Constraint (1) states that path loss is evaluated against the maximum tolerable path loss max g . This ensures that the quality of coverage at each receiver location is above the given threshold.
This given value, max g can be calculated by subtracting receiver threshold ( th R ) from transmitter
The above inequality (1) can be expressed in the equality form as: 
Therefore, path loss function in free space at a distance greater than 0
V. COMPUTATIONAL STEPS FOR ACCESS POINT'S CALCULATION Initially set the number of APs to 1: N = 1; then the necessary number of APs is found through the following steps.
1) Solve the constraint condition of path loss for each receiver using equation (3); 2) Solve the power received by an antenna in free space using equation (4) 
VI. COMPARISON OF VARIOUS MODELS
Mari Kobayashi, et.al [1] has applied a nonlinear optimization scheme called very fast simulated annealing to search for an approximate optimal solution using orthogonal frequency division multiplexing (OFDM) for high data rate indoor wireless LAN.
Max Kamenetsky, et.al [2] has described the methods for obtaining a close-to-optimal positioning of WLAN APs and evaluates their performance in a typical downtown or campus environment using pruning for obtaining an initial set of transmitter positions and refining these by using either neighborhood search or simulated annealing.
Mohd. Dani Baba, et. al [3] has developed a mathematical path loss model using OPNET 10 simulation design tool, to evaluate the performance of indoor WLAN mobility.
S. Kouhbor, et. al [4] has described a mathematical model developed to find the optimal number and location of APs. To solve the problem, he used the Discrete Gradient optimization.
S. Kouhbor, et. al [5] has described the mathematical model that finds the minimum number of APs for indoor buildings and places them in the area in a manner that the physical security of the network is maintained. Table I . shows the comparison of various models.
VII. METHOD OF TESTING

A. Setup
A simple case without obstacles was considered for conducting the test in order to examine the model. The design area has 40 users. The specification of the model 
B. Methodology
Once the priority areas have been identified, look for places nearby where it will be easy to install an access point. Access point will require a connection to the wired LAN and also a source of power. The signal strength, noise level and signal/noise ratio should then be measured, using 3.3GHz Spectrum analyzer with Omni directional dipole antennas has been chosen, at a number of points around the access point. The coverage should be checked in those priority areas that are within range. While in other places the aim should be to identify the points where the available bandwidth is likely to drop below the theoretical maximum: typically where the signal strength falls below -70dBm or where the signal/noise ratio is less than about 15dB [7] . Fig. 2 shows that the mobile node moves from one to another access point using Qualnet 5.0 simulation software. It should be noted that in the developed model, the aim is to provide only the coverage for the users. Figure. 2 shows a part of the Boy's Hostel Map. In this figure the access points covering the whole region. Drawing a line through these points will create a rough contour map of the wireless coverage. The access point should then be moved to the next priority area that was not properly covered from the first position and the process repeated until all the required areas have been covered.
VIII. RESULTS
A. Case I
IX. CONCLUSION
By using this simulation program, WLAN planner will be able to setup the access point for the optimum propagation coverage. Further work will be extended to include obstacles in the mathematical model presented in this paper and test will be conducted and also it will involve the comparison of results taken by the optimization technique and by the simulation software.
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